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CAJAL ¥. RATIU D, ALFXANDRESCU ¥ M, CUPCEANCU B, in collaboration with
SURLAN C, POPESCU-DANESCU G, ANAGNOSTE B, $ORCDCC G.

: ROLE OF RICKETTSIAL AND PARARICXETTSIAL fICROBES IN THE
. PATHOLGGY CF FREGNANCY
I. Investigations into the relationship between rickettsial
and pararickettsial infections of the mother and stillbirth.

Corrurication presented on the 16 July,1962,session of the Institute
of Inframicrobiology, Academy of the Romanian People's Republic.

/Tis is a translation of an article written in the Romanian lan -
guage and published in Studii gi ) nframicrobiclogig

Studies and Research in Inframicrobioclogy),1962,Bucharest, vol.l3:
pages 657 -665/.

During the last years in many ccuntries of the globe,world statis-
tics chow an alerming increase in stillbirth.-

The causes brought up in classical works,i.e., neuroendocrine imbal-
ance of pregnant women, placental circulatory disturbances,vascular insuf-
ficiency of the placenta,various microbic lesions of the placents,trauras
of the pregnant, are results rather than causes. Luetic infection,tubercu-
losis,malaria,vhich were frequent causes of stillbirth in the cast, were
elininated to a large extent,although this did not help to reduce the per-
centage of stillborn children.

Combined with the fact that on the one hand stillborn children are
also most often immature in physical development, and on the other hand the
incidence of vascular lesions in the placenta(the probable result of some
irfections which hithertc rerained obscure) has increased, these data stim-
ulated us to undertake investigations in the direction of a possible ricket-
tsial or pararickettsial etiology.

The investipations of GIROUD and coworkers(8;9;10;11) and of NICOLAU
aré coworkers( 12;13;14315;16;17) iuto the rickettuial or pararickettsial
etiology of certain cardiovascular affections opened new promising roads
Zor us ir the research and interpretation of many pathological phenomena
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whose causality has not been hitherto elucidated.

The pathogenetic details of rickettsial or pararickettsial infec -
tions,the trend toward latency of the infectious process,the vasotropicm
srd toxipgenic activity of the perms are important pathogenetic potentials
which can reach any part ol the organism. The latent evolution of rickct-
tulal and/or purarickettsial infections is conditioning impertant irounol-
ogical reorganizations in the infected organisms among which prermurition and
a2llergic hypersensitization are of extraordirary importance in tle pathole
ozical process of these Infections.

The abortigenous nature of rickettsial and pararicrettsial infec -
tions 1¢ generally recognized in aninal pathology. Fnzoo-epizootic abor-
tionz of bovire,caprine,ovine and other species of arnimals aro procuced
not only by major rickettsieses,among which the most frequent is the one
cue to Dickettsia burneti,but also especially by parsrickettsial microbes
vhich are very closely related to microorgarnisns in the psittacosis-orni-
thosis-lymphogrenulometosis group. .

In adéition to abortions, constant premature calvings,congenital
weakncss,important deficlencies in fetal development,tendency to postnatal
pneumo-enteric affections are recorded in contamirated herds which result
in a large mortality rate.

GIROUD(8) determined the relation which in several places of France
exists tetween abortiocns of women and abortigenous ailments of bovines. By
seroloyically examining 87 women who aboricd between the second and sev-
enth mornth of pregnancy,or gave birth to immature non-viable children,he
found that 27 women had antibodies for neorickettsias, three had antibvodies
for .R.conori, and three had them for R.burneti. From the fetal menbranes
the author isolated six strains of rickettsial inframicrobes. By serolog-
ically examining one hundred Parisian women who hud spentanecus aborilorns,
the same author(7) found six positive cuses for R.conori, three for R.tur-
neti, and 25 for Heorickettsia. In another scrologicel study of 263 women
who aborted, NIROUD and CAPCNI(1l) found that eleven were positive for
R.lurnzti, tuelve for R.conori, and 27 for Neorickettgia.

¥hile following up 26l women who had had spontaneous abortion in
their anarmnesis, VOGT and coworkers found tha% in 115 women who again be-
came pregnant 72 aborted,ten gave birth to dead children,l4 gave birth to
viable chilaren who died in the perinatal period,and only %ten children were
born viable. Anong the 261 women surveyed, 44 showed positive serological
reactions for Neorickettsia.

The quotcd data are the reason of our proposal to investizate the re-
lationship between rickettsial and purarickettsial infections( apparent or
latent from a clinical point of view) in the mother and the rata of still-
birth,insatarity,and congenital malior ations.

: In the present paper we give our results obtained on the relaticn-
ship vetween rickettsial or pararickettsial infections and the stillbirth
rate.



MATERIAL AND MFTHOD.

For investigation we selected 14 mothers admitted to the "Poligu"
Maternity whose pregnancy was interrupted after the VI.month,or who delive
ered dead children at term,without their being able to determine its cause.

The dead children, placenta,and fetal membranes were pathological-
anatomically examined at the pathological anatomical laboratory of the
"Polizu" Hospital (Dr.F.PASCU). Blood was collected from the mothers immed-
iately after the expulsion of dead children. The obtained serum was exam-
ined for the presence of antirickettsial or antipararickettsial antibodies
by the microagglutination slide reaction according to the GIROUD method.
Rickettsial antigens(prowazeki,moosery,conori,and burneti) and the Q;.‘a
neorickettsial antigen vas put at our dispoesl by Prof.P.GIROUD of the Pas-
teur Institute of Paris.

/*FOCTNOTE:s The Q;g neorickettsial antigen,prepared from s viral
strain of ewes,is a group antigen. The term Neorickettsig given by GIROUD
to this group of infremicrobes is identical with the terw Pararicketicia
which we use in thos work/.

For the trial isolation of inframicrobic agents,in some cases we
uged triturated placenta suspended in isotonic NaCl solution and bacteriol-
ogically steriligzed with tirothrycin and streptomycin. After free sedimen-
tation at +4°C, 0.2 ml of the supernatant fluid was inoculated into the
vitelline sac ot 7-day old hatched eggs, and 4~6 drops intranasally--under
general anesthesia-- into young white mice.

On these biological media many biind passages were made; the eggs
and vhite mice were sacrificed 5 to 7 days after inoculation. For the dem-
onstration of elemsntary bodies,we used the staining methods of MACHIAVELLO
and GIEMSA.

By the same method,we examined serologically 14 mothers who deliv-
ered normal children at term and who were used as controls.

RESULTS.

The result of serological examinations is displayed in Table I. It
is seen that in the 14 women whose pregnancies were interrupted in thoir
evolution and who had stillbirth, eleven(=78.57%) has serologically positive
reaction for rickettsial and pararickettsial antigens. Among these,three
had microagglutinins for R.burneti, one for R.conori, one for Bmxiskﬂ&m.
three for P.tarnatl and Paxarickettsia, one for R.burnetd and R.conmord, and

one for R.turneti.R.moogeri and R,conori.
In the group of 14 control women who gave birth to normal children

at term, five(= 35.71 percent) had serologically positive and/or doubtful
reactions for the rickettaial and pararickettsial antigens. Among these,
two had antibodies for Pararickettsia, one for &.mg_mi one for R.bur-
petd and Pararickettsia, and another for

For the ocontrol group the intensity of nrologio.l licrongglutinauon
reactions 1s lower than for the group of women who had spontaneous inter-
Tuption of pregnancy and stillbirth.
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(LEGEND TO TABLE I:)
a...order number
b...Name of examined vuaecn
C...Reason for exsmination of women
d...The result of microagglutination reactions for antigens ...
e...Women with stillboyn children.
f...Controls. Women who gave birth to normal children at term.

Text under "e".(Column ¢)

l...At term she delivers a dead child.

2,...Pregnancy ceased to develop in the Vi.month.Delivers a dead fetus.
3...and 4...Deljvers a dead child at term.

5...Delivers at term. The child dies 8 hours later.

6...Pregnancy ceased to develop further in the VII.month. Dead child.
7..+ Spontaneous abortion in VI.month.

8...Pregnancy ceased to develop in VII.month.Dead child.
9...Pregnancr ceased to develop in IV.month.Dead child.
10...Delivers a dead child at term.

1l...Delivers a non-viable child. Previously 3 spontaneous abortions.
12...Delivers a dead macerated child at term.

13...Delivers a dead child at term.

14...Delivers at term. The child dies 8 hours later.

, "{% (Group of controls)
1 to 14...Delivers a norral child,at term.

(Text cont.from p.3)

From the placenta collected from Case No.8(C.Fl.) and from the
suspenaion of organs of a stillborn child at the end of geatation(Case No.
12,R.Ch) we were able to isolate two strains of inframicrobes, in the first
case both on hatched eggs and on white mice, and in the second case only
on white mice.

Both strains are made up of inframicrobic germs of large size(200-
250 millimicrons) which could be stained with the method of MACHIAVELLO and
GIE/SA, and vere visible with ordinary microscopy. In the firat five passa-
ges made until now, the two strains produced sporadic mortality both of the
vhite mice and of the hatched eggs. The white mice killed 5-7 days after in-
oculation show foci of lotular pneumonia on whose smears,stained with MA-
CHIAVELLO's or GIEMSA's method,corpuscular formations of rickettsial shape
oould be demonstrated. .

Adaptation of the inframicrobic strainsg to white mice,or to hatch-
od egg, and identifying examinations are in progress.

—5—
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DISCUSSIONS.

In the studies which we made on fourteen women who had spontaneous
interruption of pregnancy and delivered dead children we obtained results
that confirm those found by GIRAUD. The rate of serologically positive re-
actions for rickettsias and pararickettsias which we found was 78.57 per
cent,,compared with 34 to 38 per cent. recorded by GIPAUD(7;11). We emphas-
ize that the majority of women whom we examined came from a rural environ-
ment,while those examined by GIRAUD originated from an urban environrment.

For the women who in the second half of their gestation period deliv-
ered dead or non-viable children(78.57%), the rate of serologically posit-
ive cases for rickettsias or pararickettsias which we found is very close
to the one published by NICOLAU and coworkers(l8) in cardiovascular dis -
eases{ 79.81 %). In the group of controls consisting of women who deliv =
ered normal children at term, the rate of serologically positive or doubt-
ful cases is 35.71%, while in healthy people of different age groups the
percentage published by NICOLAU and coworkers(18) is 28.34%.

The close concordance of the rates of serologically positive cases
vhich we and NICOLAU and his coworkers found raises an important problem
in the epidemiclogy of rickettsiases and pararickettslases in our country.

A fact worth poiating out is also that in our investigations
we found an increased incidence in serological reactions for Rickettsia
iurnetd and Pararickettsia,just as NICOL4Y and coworkers(ld) found it in
cardiovascular affections.

The clear material evidences gathered by GIROUD(8;9;10;11),by NICO-
LAU and coworkers(12;13;14;15;16;17;18),and by other investigators on the
ricketisial or pararickettsial etiologies of certain cardiaqvascular ail-
ments are also very important factors in explicating various etiolog!cal
aspects in the pathology of pregnancy. If in the course of both florsshing
rickettsial infections,and latent asymptomatic infections any portion of
the circulatory apparatus were implicated,we should assume that the pla-
cental circulatory system was the first to become affected. When dealing
either with direct infremicrobic presence and multiplication in the placen-
ta,in the fetal membranes or in the fetus itself, or ,irdirecily,with in-
framjcrotic toxins acting upon a terrain sensitized beforehand, the dis ~
turbance in the neurotrophic exchanges between motirr and fetusg can Le ex-
plained.

The results obtained by GIRAUD and coworkers(2;2;4;5;6) in pregnant
female rat white rats,experimentally infected with R,provazoki,neorickett-
siag,or Toxoplasma pondii Justify this hypothesis thoroughly. The epizoo-
tology and pathogenesis of abortiprnous rickettsiases and pararicketisiases
in animals also furnish us with factors of ex’re.ie {.portance which make us
admit that these inframicrobes also operate in the puthology of human preg-
nancy.

The investigations of SARATEANU and coworkers{(1G;20;21;22;23;24;25;
26;27) and those of SURLAN and coworkers (27;30;31) on the incidence of
pararickettsial infections in different species of mammals ana birdc,and
those of SARATEANU and coworkers on the incidence of pararickettsial anti-
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bodies in different groups of workers engaged in aniral husbandry,as well
as those of NICOLAU and coworkers(12;13;14;15;16;17;18) in the field of
ricket!sial or pararickettsial etiology of certain cardiovascular affec -
tions yield us epidemiological data which are extremely important for our
country.

These data may be the point of departure for numerous investigations
which could lead to the explication of certain pathological phenomena hi-
therto still unexplained from an etiological point of view.

Since in the anamneses of the examined women we find in our cases
that during pregnancies they had febrile conditions,sometimes with pulmon-
ary repercussions, we believe that latent infections with the incriminated
germs could become manifest during an intercurrent pregnancy.

Such small infectious flare-ups,just as other latent,well-known at-
tacks in the group of inframicrobioses, could result in vascular changes
in the placenta,and consequently in spontaneous abortion,or in death of
the fetus.

Of course, once the etiology of these affections is established,
specific preventive therapeutic measures will not wait long to contribute
to the resolving of these important public health problems.

In the Czechoslovakian Socialistic Republic,CECH and couorkers(l)
made experimental research on protecting pregnant women who show serolog-
ically positive reactions to ornithotic antigen. While 44 women who previ-
ously had 114 pregnancies delivered only 9 viable children, 25 women who
vere treated preventively with aureomycin in the first half of their preg-
nancy delivered 24 normal children.

The results of our investigations,expressed by a growing incidence
of serologically positive reactions for rickettsias and pararickettsias in
women who had spontaneous interruption of pregnancy and deliveries of dead
or non-viable children, as well as the fact that from the placenta or from
the organs of stillborn children two strains of inframicrobes were isolated
with morphological characteristics resembling rickettslae or pararickeit-
sige—- these results make it possible for us to suppose a rickettsial or
pararickettsial etiology in these cases.

CONCLUSIONS .

1. In 14 women who had spontaneous interruptions of pregnancy and
who gave birth to dead or non-viable children, eleven(or 78.57%) are serol-
ogically positive in the microagglutination reaction for rickettsiae and
pararickettsiae.

. 2. In the control group of 14 women who gave birth to normal chil-
dren at tern,five( or 35.71%) had serologically positive or doubtful re-
actions for rickettsias or pararicksttsias.

3. From the placenta of a woman who had a spontanecus interruption
of pregnancy,and from the organs of an immature stillborn child we isolated
two strains of inframicrobes which show morphobiological characteristics
resembling those of rickettsias and purarickettsias.

4. The results of the performed examinations lﬁ.ou—w%mdvr
that certain cases of spontaneous interruption of pregnancy and of still-
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birth are caused by thent infection with rickettsiae or para-
Trickettsiae,

\ The laternity "POLIZU",--Bucharest
and the Institute of Inframicro=-
blology, of the Academy of the
Romanian People's Republic,

(Russian and English summaries; here omitted)
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